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ABSlWUX The reaction of Mn(CO)50C103 with nitriles,L, and dinitriles,LL,in a 

wide variety of conditions affords cationic pentacarbonyls, [M(0)5(L)] Cl04 and 

[~CcO),(LL)]ClO4 and fat-tricarbonyls, [~W)3(L)3]C104 and [KO)~WI~(~GL)~~(OO)~] 

RESULTS AND DISC!USSIcN The reaction of &1(03)5DClO3 with nitriles,(1/3 nr&r 

ratio) in refluxing CHC13 gave cationic tricarbonyl derivatives fac-[_M(cO)3(L)3]C1041, 

(L: EtCN, Ui2=CHCX2(N, PhCN, PhCX2CN). InCH2C12 atrcanteqerature the reactiongave a 

mixture of pentacarbonyls [Mn(CO)5(L)]C104 (which are initially formed) and the tricarbonyls 

fac-[MnKD)3(L)3]C104; - franthe resulting solutions ~epentacarbonylswereisolated in low 

yield; by using eguimolecular ratio, at -lOT, the formation of fat-tricarbonyl was greatly - 
reduced, buttheyieldsmenot improvedduetothelowsolubilityof theprecursorneutral 

perchlorate. All attempts to promote further substitution have failed: use of EeoH as sol- 

vent led to the formation of a fat-tricarbonyl derivative, possibly fac-[W(CO)3@tOH)3] 

ClG*, not previously described, which could not be characterized since it was obtained as an 

oil by solvent evaporation; IR (cm-l) 7 00 (CE2C12) 2040 s, 1935 br,s. 

SimilarreactionswithdinitrilesGL, (GL:NCCH2CN, NccH2CX2CN,NCCH2(H2CH2CN, 

o-C~H~(CN)~), in CH2C12 at roan temperature in l/3 ratio led to precipitation of white- 

yellow solids, identified by IR spectroscopy as mixtures of the corresponding penti- and 

tricarbonylderivatives. Attempts to separate pure pentacarbonylsby succesive recrystalliza- 

tionswere unsuccesful, altboughanalyticaldata are very close to the expec@d for 

[FWO)5~LrL)]C104. The bh~(co)50C103 reacted with a three fold excess of dinitriles IrL in 

refluxing CBC13 giving, through the intern&iate pentacarbonyls, the tricarbonyls fac- - 
[KqW p IrL)3~~CO)3]~C104)2r which must be diners in accordance with conductivity data 

at various axxentrations, and their structures are probably those in which the dinitriles 

are bridging tiMn(CO)3 groups. 

The pentacarbcnyls show fours CObands inCIi2C12 or in CHC13. Althoughunaxmon, 

since IR spectra of pentacarbonyls usually exhibit only three absorptions (2 Al + E) in the 

7 CD region, this behaviour is not unique and sane pentacarbonyls can be found in the lite- 

rature with four 3 CC barxls2. Using the cotton-Kraihanzelmethod2, the Bl bad which is I& 

IR active for rigorous C4v synmetry,mustappearat2106cm -lwhich supports theviewthat 

the band at 2122 cm-' maybe theBl!mde. Theweak~CNabsorptionsof coordinatednitriles, 

athigherwavends than that of free ligands, indicate that all the nitrilesatxddinitri- 

lesarebound to themetalthrough thenitrogen. 

~ALAllthereactionswereca~~iedoutunderN~ andinabsenceof light. 

Preparation of [Mn(CO)~(L)]C104(General m&hod) A mixture of M(CD)5GC1033 in 
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Ui,Cl,, mined fran 0.3 g (1.09 na'ol) of h(CG)5Br, and L was stirred. The yellow oil 

which resultsfrantherenwaloftheaolvMtinMCLlD,~~with EX20txextractthe 

ulreacted L and the fac-[~(co)3(L)3]c104. Theresultingsolidwas recrys~lizedfrun 

CH2C12/EtCXi. IR (an-77 CO (CH2C12 or CHC13) 2165'w, 2122 w, 2080 s, 2045 m, for all ths 

pentacarbonyls. The specific conditions for each reactifm (neutral perchlorate/ligand no1 

ratio, solvent, time, tgnperature and yield), snalytical and conductivity data for the catio- 

nit psntacarbanyls were as follows: 

L: EtCN, l/2.5, CHCl3, 8 h, rxxxn Nature, 39%. M.P. 87T.A, 92 S an2 rn~l~~.(The solvent 

used for all conductivity nmasuremen ts was MsN02).? CN (nujol) 2315 cm-'.Found C 27.49, H 

1.59, N 3.97. Calc. C 27.49, H 1.44, N 4.00 %. L: CH2=CHCH2CN, l/2.2, CHC13, 9 h, llxm 

temperature, 21%. M.P. 96T.Aa93 S cm2 sol-1.0 CN (nujol) 2310 cm-l. Fouoyl C 29.20, H 1.41 

N 3.31. Calc. C 29.30, H 1.39, N 3.87%. L: PhCli2CN, l/l, CH2C12, 33 h, -lOT, 25%.M.P.92"C. 

Slope 1434. ? CN (nujol) 2317 an-I. Found C 38.55, H 1.82, N 3.78. Calc. C 37.94, II 1.71, 

N 3.40%. 

Preparation of,.[m.(OD)3(L)3]C104 L: EtCN. Tb a solution of M~-I(CO)~OCLO~ (prepared 

fmn 0.3 g, 1.09 nnol, of W(cO)5Br) in 40 cm3 of CHC13, 0.2 cm3 (2.49 nsol) of EtCN was 

added. Afterrefluxing 2 h, the solventwas &reovedunderred~~!edpressure. Theresidwawas 

washedwithhexanetiextractunreac ted L. Yield 65%. M.P. 98°C. Slope 2004. IR (cm-l) 7 CC 

(CH2C12) 2070 s, 1977 br,s;q CN (nujol) 2300. Fbund C 35.06, H 3.63, N 10.17. Calc. C 35.71, 

H 3.74, N 10.40%. L: PhCN. Itwasobtainedby the procedure abovedescribed. Yield 65%. ' 

M.P. 97T.l\,, 93 S cm2 moi? IR (cm-l) ? CC (CHC13) 2070 s, 1983 br,s;p CN (nujol) 2270. 

Found C 53.12, II 2.79, N 7.67. Calc. C 52.62, H 2.76. N 7.50%. L: CH2=cHCH2cN arxlPhcH2cx. 

They were rrot characterized because of the formation of uncrystallizable oils. Their IR spsc- 

tra (Cli2C12) in the ? Co region are the sams (an-') 2070 s, 1985 br,s. 

Preparation of fat-[(CO) Mn(y LrL)3m(0)3J(C104)2 L-L: NCCH2CH2CN~ A mixture of 

Mn(CO)5GC103 (fran 0.25 g (0.91 tmol) of m(CQ5Br) in 50 can3 of CHC13 and 0.218 g (2.73 

ssol) of NCCH2CH2CN was refluxed for 18 h. The resulting oil was washed with CH2C12 and Et20. 

Yield 50%. Pecrystallized frun Me2CO/Et20. It blackens at 188T without melting. Slops 316 . 
4 

IR (cm-l) 7 CO (Me2CO) 2065 s, 1983 br,s;? CN (nujol) 2310. Found C 30.09, H 1.70, N 11.70. 

Calc. C 30.15, H 1.69, N 11.72%. LL: oC6H4(CN)2. Itwaspreparedusingasimilarprcce- 

dure. Yield 38%. It blackens at 193T. Slope 3674. IR (cn-lj ‘J CO (Me2CO) 2075 s, 1955 br,s; 
JCN (nujol) 2275. Found C 42.09, H 1.17, N 9.53. Calc. 41.82, H 1.40, N 9.75%. For LL: 

~~2~Nand2CH2~2~Nthel~scouldnotbepurified. 
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